Since the publication of the original guidance in 2001, there has been a strengthened MRC and cross-funder commitment to ensuring that research resources (biosamples and data) are supported with multiple use in mind, are discoverable and widely accessible. A number of changes to the legislative and regulatory landscape regarding research involving human biological material have taken place, and there has been a shift in public attitudes towards this type of research, encouraging a high level of transparency in the collection, storage and use of samples.
This document is part of the MRC's Ethics Series and sets out the MRC's expectations for MRC Units and Institutes, MRC University Units, MRC Centres and MRC grant holders in the form of principles, guidelines and standards to foster good research practice in all MRC-funded research. Additional advice and specific expectations for MRC Institutes and Units is provided in Annex 1. While this document is primarily for those involved in research supported, in whole or in part, by the MRC, we hope it will also be useful to others, including those involved in teaching and training of researchers and pathologists.
It is designed to be a 'living' document i.e. it will be based on the MRC website and the links and content updated as and when required. It is also supported by a series of Human Tissue Legislation Summaries, developed by the MRC Regulatory Support Centre (RSC) * .
Introduction
The ethical use of human biological samples (see Glossary for definition) is in the interests of participants, researchers and society. Researchers should ensure the wishes and interests of the donor, where known, are respected at all times and the welfare of research participants should always take precedence over the interests of science and society.
The MRC expects its funded researchers to adhere to the highest ethical standards in medical research and to conform to requirements and guidance set out in this document and by national and international regulatory bodies, professional bodies, and local research ethics and governance frameworks. This document aims to clarify these expectations and how they apply within MRC Units, Institutes, University Units and Centres and to MRC funded grants, fellowships and studentships. It focuses on high-level ethical principles and provides more detailed guidance to ensure these principles can be achieved in practice.
This guidance relates to research purposes only and excludes clinical diagnostic purposes, clinical audit, service evaluation, disease surveillance or quality control of existing diagnostic testing procedures 1 .
This document is not intended to reiterate the legal requirements relating to storage and use of human biological material in the UK, these can be found in the MRC Regulatory Support Centre Human Tissue Legislation Summaries 2 . Researchers should be aware of all legal requirements pertaining to their area of research and keep up to date with any relevant changes. The MRC Regulatory Support Centre has also developed e-learning modules and other resources intended to support and guide researchers working with human biological material 3 .
The principles and guidelines outlined in this document are intended to complement statutory or regulatory requirements, codes of conduct and ethical standards relating to specific professions, research areas or settings, or the guidelines of other research funders. Local organisational policies and procedures, and relevant MRC policies and position statements, including those within the MRC's Ethics Series 4 , should also be considered.
Principles
The following principles outline the MRC's expectations relating to the conduct of research involving human biological material. They should underpin all MRC-funded research within the MRC's own research units and institutes and in other research organisations whether they are supported either in whole, or in part, by the MRC.
Samples of human biological material should be treated as donations * and research involving these samples should be conducted with respect and transparency. The human body and its parts should be treated with respect, and before approaching potential donors, researchers should be aware there may be individual, cultural or religious differences in the meaning and significance attached to the body or specific parts of it. Researchers should aim to achieve an environment of trust and respect with participants, recognising the altruism of providing samples for use. This environment can be fostered by maintaining a high level of transparency in every area of research practice e.g. from consent to the potential future use of samples, and dissemination of research results.
Research should only go ahead if the potential benefits outweigh any potential risks to the donors of the samples. The physical risks involved in donating samples for research will usually be minimal, but the risk that information from laboratory tests or linked data of a sample might harm the donor or their interests must not be forgotten.
Maximise the research use of collections of samples to benefit science and society -both by planning for the futures uses of new collections, and fully using existing collections. Wherever possible, researchers should make use of existing resources in an ethical manner with respect and transparency for the donors, rather than collecting new samples. Awareness and use can be improved through high quality online information about the resources. New and existing collections of samples can be made more useful by choice of sample preparation and storage techniques; ensuring better characterisation of samples, increasing linkage to accurate clinical data, and obtaining broad and enduring consent where possible 1 . Samples should not be stored unused for long periods of time or destroyed unnecessarily.
There may be research results with health relevance that individual participants could be made aware of. Researchers must decide at the outset what their strategy will be regarding feedback of health related findings. Detailed guidance is available in the Wellcome Trust / MRC Framework on the feedback of health related findings in research 2 .
The human body and its parts shall not, as such, give rise to direct financial gain. Researchers may not sell for profit samples of human biological material they have collected as part of MRC funded research, and research participants should never be offered any financial inducement to donate samples. Payment of reasonable expenses or costs is, however, acceptable 3 . Donors should be informed if their samples might be used in commercial research. Intellectual property (IP) rights arising from research using human biological samples may be sold or licensed in the same way as other IP rights.
Whenever seeking consent to collect and use samples for research, the information provided to potential donors should be understandable and supportive of the participant in making the decision to donate or not. Consent is one route of delivering transparency and fostering trust between the researcher and participant. When seeking consent, it should be sought from a person who is both appropriately informed and competent to make the decision to participate or not (or from an appropriate person on their behalf if the potential donor lacks this capacity) 4 . When obtaining consent, it is prudent to consider the value of those samples for future research. Broad and enduring consent (also referred to as generic consent) to include storage and use for future research should be sought whenever possible.
Patients should be informed when material left over following diagnosis or treatment (described as surplus to clinical requirements) might be used for research. Samples collected during routine diagnostic procedures are an extremely valuable potential resource for researchers. The research use of diagnostic/pathology archives without consent in place is permitted in law in certain circumstances 5 and is viewed as ethical in these circumstances by the MRC. Engaging the public on the potential benefits and governance of use of surplus material for research will improve transparency and trust between donors and researchers. It is good practice to consider obtaining separate consent for the storage and use of such surplus material for research purposes wherever possible; where this is not reasonably possible appropriate information should be provided so that patients are aware of the potential use of such samples.
Research involving human biological material should undergo independent ethical review (with very limited exceptions). This ensures the rights, safety, dignity and well-being of research participants are safeguarded and, where applicable, legal requirements in tissue legislation are met. This review is normally carried out by a Research Ethics Committee (REC) within the NHS or a University.
Researchers should treat all personal and medical information relating to research participants as confidential. The value of samples of human biological material can be maximised by maintaining links with associated personal or clinical data relating to the donor. People who donate samples for research must be told what personal or medical information about them will be used in the research, who it might be shared with, and what safeguards are in place to protect their confidentiality. This applies as much to the results of laboratory tests done as part of the research project as to information obtained directly from donors or from their medical records 6 . Where genetic research is being conducted, greater explanation may be necessary, for example of the potential implications for other family members.
The ethical and legal principles guiding the use of personal information in research is detailed in the MRC Ethics Series guidance 'Personal information in medical research' 6 . More information is also provided in the General Medical Council guidelines on confidentiality 7 , and the MRC Regulatory Support Centre free e-learning module on 'Research Data and Confidentiality' 8 .
Researchers should be aware of, and keep up to date with, all ethical, legislative, regulatory and governance requirements relating to their area of research. This includes working with teams and individuals within relevant organisations who have a corporate responsibility to ensure that these requirements are met 9 .
2. Ownership, custodianship and the gift relationship
Legally and ethically, a researcher cannot own a human body (or a sample of that human body, once it has been removed from the donor). Rather the MRC considers their role is as a custodian of that sample taking on certain responsibilities as part of that role. The custodian is responsible for the safekeeping of samples, control of the use of samples, transfer to third parties (if applicable) and eventual disposal (if required), all in accordance with legislation and the expectations of the donor. The issue of ownership rights over human biological material is discussed in more detail elsewhere 1 .
It is important to note that although researchers do not originally own the sample itself, they can come to 'own' the product of work or skill applied to that sample. This may involve intellectual property (IP) rights generated from a sample. Patenting of inventions based on, or using, biological material of human origin is covered by the EU Directive on the Legal Protection of Biotechnological Inventions 2 .
The MRC requires that samples of human biological material donated for research are treated as donations, although there will sometimes be conditions attached. In this way, a 'gift relationship' between research donors and researchers can be promoted, highlighting the altruistic motivation for participating in research.
It is important that the participant understands and agrees to the proposed use(s) of the donated material where this is known, and what would happen to any IP rights generated from the donated sample, to avoid any uncertainty or detriment to the participant. Participants must be clear who will be responsible for custodianship of the sample and control of any personal or confidential data related to it (and under what circumstances custodianship can be transferred to a third party if applicable).
While an individual may have day-to-day responsibility for management of a collection of human biological material, the MRC considers that it is more appropriate for formal responsibility for custodianship of collections of human material to rest with institutions/corporate bodies rather than with individual researchers. This could be for example through the Licence Holder in Human Tissue Authority (HTA) licensed establishments or the accredited Health Board in Scotland. This provides greater security for collections, better assurance that donors' rights will be protected and makes it easier to deal with changes in individual circumstances of the research team. The University, hospital or other host institution where the researchers are based (or the HTA licensed establishment / accredited Health Board in Scotland) will usually be the most appropriate body to have formal responsibility for custodianship of human material donated for research, but occasionally the MRC will wish to retain custodianship of collections that it funds. The MRC understands that custodianship brings with it the right to determine what happens to a collection after the original project funding is finished in line with donors' expectations, and also the responsibility for subsequent maintenance.
For all new collections of human biological material funded by the MRC, researchers and their host institutions must reach agreement with the MRC on specific arrangements for the custodianship and control of use of sample collections (both while the project is ongoing and after it is finished) before funding is released. It is expected that samples collected with public monies will be fully utilised for research, and so arrangements for maintenance and access, including by other research groups, following the initial funded project should be made. The MRC may rarely wish to consider having formal responsibility for custodianship of the collection. For many old collections, no specific arrangements for custodianship of samples and management of access will have been put in place. This can present problems when researchers retire or move to a different job, or when there is disagreement over who should be allowed to use the samples. When a researcher wishes to move samples to a new location, the agreement of the current and the future host institution must be sought, and contributing organisations must be consulted where possible. The terms of the original consent and ethics approval should be reviewed, and amendment sought if necessary. When a researcher leaves an organisation and sample collections are to be retained, the institution should ensure arrangements are put in place for future maintenance and management, and that a new person is identified to take on responsibility for the collection.
It is good practice to offer research participants the opportunity to be kept informed about the general results of research projects completed using the samples they have donated, though this may not be appropriate or possible in all circumstances. Such communication with participants acknowledges their contribution, shows respect and supports transparency in research. Participants could be informed by posting information on research outcomes on a website, or by offering them the opportunity to receive a newsletter. When new predictive tests of clinical value become available as a result of the research, where possible participants could be informed how to access these tests if they wish.
Consent
Consent (or authorisation) for the use of human biological material in research, where appropriate, is an integral part of UK tissue legislation 1, 2 ; it is one way to deliver transparency and foster trust between researchers and participants; and so should be sought in most situations. Whenever seeking consent, the information provided to potential donors should be proportionate and understandable, supporting the participant to make the decision to donate or not.
Appropriate consent is based on the principle that competent individuals are entitled to choose freely whether to participate in research and should be given appropriate information to be able to make this choice. As an additional safeguard, it should be complemented by independent ethical review of the consent process and proposed protocol 3 . The General Medical Council guidelines 'consent to research' provides general advice on seeking consent for research 4 .
Participants asked to consent to donation should be properly informed, have capacity to make the decision to participate under no coercion or pressure, and understand the right to withdraw from the research at any time without giving a reason, and in the case of patients, without their future medical care being affected. Information should include the process involved in obtaining samples, any significant associated risks, and if known, what the samples will be used for and how the results of the research might impact on their interests. Donors should be informed of intentions for future storage and use of samples, including the possible sharing of samples with others.
Consent should be given by an appropriate person. Usually this would be the donor themselves, or if they are not able to do so the appropriate proxies should be consulted. Obtaining consent from children and adults not able to consent for themselves is covered in sub-sections F and G later in this section and more information is available in relevant MRC guidance 5, 6 .
There are times when it is not practicable to obtain consent and it is considered ethical to use samples for research without consent, this is reflected in UK legislation and guidance material 1, 2, 7, 8 . The MRC acknowledges the importance of many existing collections of human biological samples (including pathology archives) in supporting research, even when consent is not in place or is not practicable, desirable or ethical to obtain retrospectively. In this case, research without consent can be undertaken provided the legal requirements are followed, the proposed use of samples (without consent) can be justified, and use would be considered ethical and reasonable.
The MRC proposes two approaches to 'reasonableness': 1. The stronger test -would a reasonable person have refused to allow their samples to be used, if you had asked them? 2. Would a reasonable person be distressed if they discovered that their samples had been used without their consent?
Researchers should consider both justification and reasonableness in proposals when intending to use human biological material without consent, and ensure that the confidentiality of all donors and their associated health and research information is maintained. An NHS Research Ethics Committee will decide whether research use without consent is appropriate.
A. Information sheets and consent forms
One way in which to facilitate the consent process and help the participant make an appropriately informed decision is by providing an information sheet. This should be presented in a form that can be easily understood 3 . The Health Research Authority (HRA) and MRC have jointly produced guidance on preparing participant information sheets and consent forms 9 . Researchers should be aware that members of some ethnic or religious groups might find some types of research, or donation of certain types of human material, unacceptable, which will influence the sensitivity of approach.
Consent should be recorded in writing when possible (and always when legally required). If the person giving consent is unable to write or is giving verbal consent, this should be clearly documented, including when consent was given and for what purposes. Consent should ideally be witnessed, normally by the researcher, signed by the witness and kept for future reference.
B. Broad and enduring consent
When obtaining consent for use of samples in research, it is important to consider the potential value of those samples for future research.
The MRC, in line with the Human Tissue Authority (HTA), Health Research Authority (HRA), and other UK research funders 10 recommend that broad and enduring consent (also known as generic consent) -that is consent which is broad in both scope and time -should be sought whenever possible. This allows for efficient use of samples, fosters trust with donors and avoids the need to either obtain further consent at a later date or to use samples without consent.
When seeking such broad and enduring consent, participants should be informed that samples may be used in future research, the nature of which may be unknown. A disease area may be specified or for medical research more generally. If relevant, it should be made clear that possible future uses of the samples could include areas of research, which may be viewed as 'sensitive', e.g. where it may reveal clinically relevant findings, or there is the potential to identify participants. Participants should be notified that any future research will conform to all relevant legal, governance and ethical requirements. This is an 'all or nothing' approach to consent, whereby participants agree that they understand the unknown aspects of future use, trust the governance procedures, and express a desire for their samples to be used for the maximal benefit of the research endeavour. If the participant has concerns about any aspect of future use, which cannot be addressed, then broad and enduring consent should not be used.
One way of managing broad and enduring consent is to adopt a two-part consent process. The participant is first asked to consent for the planned research, and then to consent for storage and future use of samples in other research, as above. They should also be given the option of consenting only for the first part i.e. the planned project and not the second part, in which case provisions should be made to destroy the samples when no longer required for that purpose. When offering two-part consent, there must be adequate management systems in place to ensure that the donor's wishes can be met with respect to both the specific and broad and enduring elements.
Another possibility is to offer tiered consent, whereby the participant is able to consent to some, but not all, future uses of their sample e.g. some categories of research could be excluded 11 . However, this approach is challenging to manage and requires robust systems that need to be maintained for as long as the sample is held in order to avoid the risk that the donor's wishes are not respected, no matter which consent preferences they select.
More information on consent, including specific guidance on consent for DNA analysis, is available in further legislative documents and guidance 1, 2, 7, 8, 12 .
C. Samples removed from the deceased
There are some ethical and legal considerations specific to the use of human biological material from the deceased * , consent/authorisation being a fundamental principle 1, 2, [7] [8] [9] 12 .
It is important that researchers respect any individual, religious or cultural beliefs which may be pertinent when dealing with donations from a deceased person. As the beliefs of the donor may not be known to the researcher, due sensitivity should always be shown when approaching relatives to ask for consent. Since consent is being sought at a particularly stressful time, relatives should wherever possible, be given time to reflect before making their decision, and it is particularly important that written information is provided for later reference.
In some cases, the balance between the wishes of a deceased donor and those of the relatives may be difficult to reach i.e. the relatives object to the donation despite consent from the deceased before death.
In situations where it is known that a potential donor's illness is terminal, a relationship can be established between the donor, their relatives and the research team before they die. This aids the communication of the wishes of the donor to their family and the researchers. The research team may wish to seek permission from the next of kin to be contacted after the death of the potential donor to inform them about donation and research.
In terms of confidentiality, identifiable patient information about a deceased person should continue to be treated as confidential 13, 14 .
D. Import/export
When obtaining samples of human biological material from abroad, researchers must be satisfied they have been obtained in an ethical manner, in accordance with legislation and ethical standards. It is also important to respect the legislation and appropriate socio-cultural expectations of the country of origin. The Nuffield Council on Bioethics publication 'The ethics of research related to healthcare in developing countries' (2002) 15 and the follow-up discussion paper (2005) 16 highlight the ethical issues involved in importing human biological material from other countries for research.
It is considered good practice to inform the participant during the consent process that their sample may be transported abroad for research, if this is known.
If involved with importing or exporting samples, researchers should be aware of UK legislation and guidance relating to the import and export of human biological material, bearing in mind the law may differ in some parts of the UK 1, 2, [17] [18] [19] [20] .
In terms of governance, quality and safety, researchers should develop systems to ensure safe and appropriate transit of the sample e.g. sample tracking systems and risk management 20 . Appropriate regulations and guidance for transport should also be followed 21,22. MRC supported research in other countries involving human biological samples should also be consistent with the UK framework and must comply with this guidance.
E. Gametes, fetal material and embryos
The legal requirements for the use of gametes and embryos in research differ from other forms of human biological material as they are governed by the Human Fertilisation and Embryology Act 1990, amended in 2008. The Human Tissue legislation applies to some research uses of unfertilised gametes and to fetal material 1, 7, 18, [23] [24] [25] [26] . Researchers should be aware of the requirements and specific sensitivities in use of these materials before undertaking such research.
* Donor is deceased at the time the sample was taken.
Guidance on the use of fetal material in research was originally set out in 1989 in the Review of the Guidance on the Research Use of Fetuses and Fetal Tissue, also known as the Polkinghorne Report 25 . This specified that, where material was obtained from therapeutic abortions, there must be clear separation between the decision to induce abortion and any decision concerning use. Also, the decision to terminate a pregnancy was not to be influenced by consideration of the possible use to which the material may be put. These principles remain valid.
However, the MRC supports the superseding of one recommendation from the Polkinghorne Report by guidance provided in the Human Tissue Authority (HTA) Code of Practice on Consent 7 whereby the same information should be provided to potential donors in this area as in others.
There are also legal and regulatory implications for the procurement, testing, processing, storage, distribution, import and export of umbilical cord blood cells and cord tissue 18, 27 .
F. Children
The MRC Ethics Guide: Medical research involving children 6 explores the ethical considerations of research involving children and sets out general principles to ensure research is conducted in an ethical manner. Researchers should be aware of the legal requirements for research involving human biological samples and children in the UK 1, 2, 28 . Further guidance is also available 6, 7, 9, 12, 29 .
G. Adults who cannot consent for themselves
The MRC Ethics Guide: Medical research involving adults who cannot consent 5 outlines the ethical issues pertaining to this vulnerable group, and sets out principles for assessing capacity to consent and for the participation of those who are lacking in capacity to consent to research. There are legal requirements to consider when involving adults who lack capacity to consent in research, which differ according to geographical location in the UK 1, 28, 30, 31 . There are also sources of further guidance in this area 4, [32] [33] .
H. Human biological material collected from colleagues
The same legal and ethical standards apply to obtaining samples of human biological material from colleagues as would to any other participant in research. Valid and freely given consent must be obtained from colleagues. This includes giving information on what samples will be used for, the risks of discovery of health related findings and how these would be handled, how their privacy will be protected and their right to withdraw. Particular attention must be given to the following when asking colleagues to donate samples:
• The possibility of a perceived obligation to participate and the anxiety that colleagues may feel of not wanting to appear obstructive or difficult, • Ensuring privacy of research results, and • Uncovering health related findings in situations where donors are likely to be known by those working on their samples.
All requests for donations and consent procedures must be conducted by those who do not have a direct managerial or supervisory role with those being asked to donate. Potential participants should be given the opportunity to ask questions about the research from a person independent of their immediate colleagues if possible.
Independent ethical oversight of research involving colleagues is required. This should be in the form of a positive opinion from an NHS or University REC.
The MRC guidance document 'Working with biological agents '34 and MRC Regulatory Support Centre guidance 'Guidance for staff asked to volunteer blood and/or other samples for research '35 provide further information. 
Ethical Approval
The safety, rights, dignity and well-being of participants and researchers should always be safeguarded. A route to support transparency is to ensure that research involving human biological material undergoes an independent ethical review. There are certain low risk situations where REC review may not be legally or ethically necessary. For example when samples are being used within the terms of consent and there are underpinning governance structures that ensure this, and the research team are not able to identify donors. All direct approaches to donors and consent procedures should be reviewed by a REC. Please see the flowcharts in Annexes 2 and 3 for advice on making decisions relating to ethical approval.
A. NHS Research Ethics Committees

NHS Research Ethics Committees
1 review research that relates to NHS or social care services (Health and Social Care in Northern Ireland) or is required by an NHS REC for legal or policy reasons 2 . A single opinion from one of these RECs is usually valid across the UK. There are also provisions to obtain generic NHS ethical approval for a tissue resource or bank (known as Research Tissue Bank or RTB approval), and potentially for that approval to cover research accessing samples within those banks (subject to conditions) [3] [4] . If a study does not come under the remit of NHS RECs, researchers can apply for NHS REC review to be provided on a voluntary basis.
B. University Research Ethics Committees
For research that is conducted by University staff outside the NHS (for example where samples are obtained from healthy volunteers and there is no legal requirement for NHS REC review), a University REC will review the proposal. Similarly, where a research study does not legally require ethical review by an NHS REC as above, Existing collections of samples are often of very significant value for research purposes. With increasing numbers of samples being collected, stored and available for research, and the use of tissue resources or 'biobanks', there is an emphasis on optimising use and ensuring the quality of these samples. In addition, the use of public monies for the collection of samples and research means there is a duty to ensure that samples are used optimally for the benefit of society; and that duplication of effort is minimised 1 . It is important that the quality of such samples is known in order for their use to be optimised. The flowchart in Annex 3 provides information on making decisions related to use of existing collections of samples.
A. Quality systems
The MRC requires the adoption of appropriate quality systems in the collection, processing and storage of human biological material. These should be proportionate to the risks involved. These systems use a combination of procedures and records to ensure that researchers know how the samples have been handled and how this will have affected the sample's quality. One of the biggest risks related to research is maintenance of quality. Poor quality can lead to the waste of valuable samples e.g. storage at an incorrect temperature or the use of misidentified cell lines can lead to inaccurate research results or the inability to reproduce research results, all of which are a betrayal of donors' trust.
Quality systems using defined standards will allow researchers to demonstrate that samples are 'fit for purpose' for their own uses and, where applicable, provide assurance that the samples are fit for the purposes of other potential studies or collaborations.
The requirements of a standard will be balanced against the likely uses of the samples. As an example, samples for human application and treatment (not covered by this guidance) will need to meet higher standards than samples for use in research. This is reflected in the available standards and licensing requirements [2] [3] [4] [5] 18 . Standards for the collection, processing and storage of samples for research should be proportionate, practical, realistic and achievable.
A 'quality system' or 'quality management system' sets out the standards being worked toward and how the organisation operates in order to achieve the standard 6 ; this information can be captured in a Quality Manual. Standard Operating Procedures (SOPs) give detailed instructions showing how specific tasks are to be carried out. SOPs should be developed on a risk proportionate basis i.e. focussing on risks which are identified as critical. The aim is to document the tasks at a level that will allow an individual repeating the task to achieve equivalent results.
A quality system might include how the sample is collected and transported, how it is processed and stored, how links with associated health data are maintained and how any risks to quality are managed. Using a quality system ensures optimal quality and use of samples, facilitation of sharing and collaboration, and management of collections in line with donors' expectations and wishes.
Some of the issues covered by a quality system for managing a tissue resource are summarised in Box 1 below.
Box 1: Examples of issues covered by a Quality System: Tissue resources or biobanks provide a number of benefits to researchers, including access to large numbers of samples and disease/patient groups, facilitation of collaborative research and use of samples which may otherwise be forgotten or discarded. However, the standards for quality and types of data collected in different tissue resources may vary. The National Cancer Research Institute's (NCRI) Confederation of Cancer Biobanks (CCB) developed two standards for biobanks to harmonise and assure the quality of the samples and data: these are designed to be generic and this approach is recommended for MRC funded tissue resources 7, 8 .
It is important to have some form of independent input into the management of a tissue resource to achieve transparency. This may be in the form of a steering committee for example, consisting of personnel with appropriate skills and qualifications, as well as lay or participant representation. The responsibilities of the management committees should be clearly defined and their place within the organisational structure of the tissue resource must be clear, ensuring appropriate accountability and governance.
B. Sharing and access
The effective sharing of human biological material and associated data is essential to ensure optimal use and avoid unnecessary duplication of research effort and waste of resources. This should be done with transparency for the donor.
The MRC recommends the use of appropriate material or data transfer agreements to ensure that custodianship of samples is clearly and formally passed onto the new recipients of the samples and set out the conditions under which a recipient is granted access to data or samples. The MRC Regulatory Support Centre produced a list of standards indicating best practice and legal implications for the transfer of samples between organisations 9 . There are legal requirements to be aware of when transferring samples and data internationally [10] [11] [12] [13] . The MRC and partners are building on previous work by the NCRI 14 and STRATUM (Stratified Tissue Repository Alliances Through Unified Methods) 15 , identifying and developing resources, such as templates for access policy development and material/data transfer agreements, for widespread use. The MRC Brain Banks network has published such approved resources 16 . Additionally, the UKCRC Joint Funders are establishing a Tissue Directory and Coordination Centre to provide a central finder for UK tissue banks, and to provide coordination and guidance to increase harmonisation of standards across the entire biosample lifecycle 17 .
The use of Research Tissue Bank ethical approval (RTB approval) can facilitate access to samples, please see Section 4 for more information on ethical approval.
C. Decisions about sustainability and retention of established collections
Established collections of human biological material can provide a valuable source of samples for research, if they are of known quality and hold links to appropriate data. However, long-term maintenance of sample collections requires resources and it is important that the custodian assesses periodically whether old samples are still 'fit for purpose', taking into account both their scientific value and ethical issues. If samples are no longer of value, they should be disposed of safely, respectfully and sensitively, and in accordance with any legal requirements.
Some old and valuable collections of human biological material, established prior to the enforcement of UK human tissue legislation may not have broad and enduring research consent in place. However, the legislation has made provisions for this; ensuring there are routes to prevent useful samples from being wasted 10, 11 .
D. Licensing and Accreditation
Researchers should be aware there may be a legal requirement to obtain a licence from a regulatory body for storage of human biological material 10, [18] [19] [20] . Further guidance is available on licensing [20] [21] [22] [23] [24] [25] . The Human Tissue Authority (HTA) produced a guide for licensed establishments to measure compliance with the Human Tissue Act (2004) against a set of standards, including standards relating to governance and quality systems 26 .
To ensure tissue resources within NHS Scotland are managed appropriately and similar standards are followed throughout the UK, Scotland has developed an accreditation scheme for the collection and storage of human biological material in NHS Scotland within the Health Science Scotland bioresources 27 . Use of diagnostic samples/pathology archives surplus to clinical requirements 6 . Use of diagnostic samples/ pathology archives surplus to clinical requirements
Samples of human biological material removed during treatment e.g. surgical procedures, or leftover after diagnostic testing, and those stored in pathology archives can be of considerable value for research, and other purposes e.g. teaching. The value of these samples is further increased if they can be linked to information on the donor i.e. age, medical conditions, treatment and outcomes.
The primary purpose of diagnosis or treatment must always take precedence over any secondary purposes. Many patients expect their samples to be used for maximum effect to benefit others; adopting the position that it is better the material should serve some useful purpose other than simply being disposed of 1 .
If researchers require access to diagnostic archives without consent in place for research, this should be conducted within the legal framework provided for this purpose [2] [3] [4] [5] , respecting the confidentiality of the donor and mitigating the risks of not being able to obtain consent. The flowchart in Annex 3 provides information on making decisions related to the use of existing collections of samples including diagnostic/pathology archives.
Engaging the public on the use of surplus material for research is important to improve transparency and trust between donors and researchers. It is good practice to ensure that patients are informed that their samples may be used for research once all clinical requirements have been fulfilled, for example in a surgical consent form or by a clearly displayed notice to that effect.
One approach is to routinely ask patients undergoing procedures whether they would consent for research use of any excess material. It should be clear to patients that refusal to allow surplus material to be used for research will not affect their treatment in any way. It is acknowledged that many routinely collected diagnostic/pathology samples held to date will not have consent for research in place, and that the law permits research use without consent in certain circumstances 6 .
Financial Issues
A. Financial gain and incentives
The Council of Europe Convention on Human Rights and Biomedicine 1 states that 'The human body and its parts shall not, as such, give rise to financial gain' and the MRC fully supports this principle: the sale for profit (in cash or in kind) of human biological material collected with MRC funding is not acceptable.
Full recovery of costs, based on a transparent accounting system is, however, acceptable. Human biological material does not inherently have any Intellectual Property (IP). However IP can arise from the research utilising the samples and this may be sold or licensed in the usual way.
Payments to those participating in MRC funded research are allowable, provided that the payment is for expenses and time, and is not at a level that would constitute an undue inducement for people to take part in studies.
The ethical issues of financial gain and incentives in research are discussed in the Nuffield Council on Bioethics guidance 'Human Bodies: donation for medicine and research 
B. Commercial research/working with industry
The MRC is committed to developing and sustaining close, productive and transparent partnerships with industry in the UK and beyond. Alignment with industry is important in supporting research which will ultimately benefit human health.
It is important that there is clarity of arrangements for allowing commercial access to human biological material originally donated for research projects funded by the public or charity sectors. Where possible, participants should know when their sample or products derived from it may be used by the commercial sector, and the potential benefits of this access. It is also important to let the participant know they will not be entitled to a share of any profits that might ensue, as is also the case for IP rights generated from sample use in the academic sector.
It is not appropriate for any one company to be given exclusive rights of access to a collection of samples made with the benefit of public funds.
The MRC requires arrangements for projects conducted with commercial partners, to be agreed before a project starts and recommends research activities are carried out within an appropriate contractual framework where possible 3, 4 . The MRC expects researchers to adhere to the highest ethical standards in medical research and to conform to requirements and guidance set out in this document and by national and international regulatory bodies, professional bodies, and local research ethics and governance frameworks.
In addition, with respect to human biological samples, MRC expects its research Units and Institutes to do the following:
Nominate responsible staff -These individuals should have explicit, well-resourced roles to ensure that these and other research governance expectations are met, and to take part in opportunities to share best practice.
Audits -Audits of samples held should be undertaken annually. Samples should only be stored that have value for research; an audit of collections will identify samples that can be discarded i.e. those that are no longer fit for purpose. This ensures the samples stored are of value for future research and that resources are used efficiently.
Sample records -Units must know which samples are held under which NHS or University REC approval and the terms of consent. For coded samples, systems should be in place allowing Units to determine how samples can be used to ensure that donors' wishes can be met. This means that all samples stored within the Unit (including those that are transferred from other places) are recorded, and their ethical approval and consent status are traceable.
In any recording system the usage and fate of samples should be noted, i.e. which projects they are used in, whether they are transferred to collaborators, disposed of (justification needed), or used up during the research.
Sample transfer -Samples that are no longer held within the Unit should be traceable and transferred under Material Transfer Agreements (MTAs), and following the MRC Standards for Transfer guidance 1 .
Sample quality -Systems should be in place that can demonstrate how the samples have been collected and stored so that their suitability for a variety of research projects can be reliably ascertained.
Consent -For all new collections, Units should seek broad and enduring consent for the storage and future use of samples. If tiered consent has been previously used in exceptional circumstances, robust systems should be in place to manage donors' wishes. Retrospective re-consent of donors for existing collections is not recommended unless donors are being contacted for other reasons. Changes to the consent process will require ethical review.
If Units in England do not hold samples under an HTA Licence (NHS REC approval provides an exemption to the need for an HTA Licence), they should have plans in place to manage collections upon expiry of the ethics approval, considering the following: whether samples will be transferred to a Licensed establishment; whether the Unit will apply for a Licence; or if the samples will be discarded (only appropriate if not of significant value). Is there a legal avenue for disclosure to you (see PIMR)?
Eg. re-consent, legitimate access as part of the care team, or with S251 approval.
If re-consenting ensure ethics approve approach. 
